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(54) TUBE ROLLING OUT APPARATUS 
(87) Abstract: 

FIELD: well exploitation. SUBSTANCE: apparatus has on lateral surface of tts housing Inclined flat 
portions, supporting with use of axles rolling out members, mounted on supporting plates. The flat 
portions arc In the form of cylindrical counterborcs, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at tts one side. The supporting plate are arranged 
in the grooves and rigkSy connected wtth the axles of the rolling out members. Each above 
mentioned groove has at tts end portion an additional groove. Each supporting plate ta provided by 
a protrusion, placed In the additional groove. The housing with the supporting plates is embraced 
by a nuL EFFECT: enhanced reliability of the apparatus at operation due to such structure of it 2 cL 7 dwg 
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(54) yCTPOftCTBO OTIH PA3BAHtQQBKM TPVB 

(57) Abstract: 

IfcotipereaKe npe^Ha3Haneso /tjih pa3oanu^>QKH nepeKpuBaTeneft so npo^anbabix Tpy6, ycmaaB nvtn a runx 
a CKnannmax. Ha 6oKoeoft noeepxHocra xopnyca eunorraemj Kasjiotmue nnocm yuacTMi, oa Koropbix c 
novwmbjo ocefi Ha onopHbix nnacTHH&x ycrairoBJiaoj Bajratryragne ajieucHTbi (B3). rbioacae yrocnm 
DbmonseHbi b enjje iypmgffpOTcauPC hckodok (U). Och U, coBaa/jaioT c ocrwh B3. Ha U BbmanBCHbi 
OTKpbrrbie c o/rnono Komja na3u (IT). Onopnue nnacrtSHbC pacnonoxefibt bOb xcctko cafoaBiJ c ochmh B3. 
Ha OTKpbrrau kohuec Kaagpro n BMnarmeH ^anojiHHTem>Hbifl II. KaJKflan anopnag nnacraBa csatiarcea 
BbiCTynoM. paaiiemeuHbiM b ^onojirarrcnbsaM II. Kopiryc c ooopHbAOi nnacTraiawm oxBaTfatBaer rataa. 
Tax an ooBoxynBDCTb npaoHaKOB o6ecneHHBaex DOBbnneaae gafleiraocTg ycTpodcroa. 1 3. n. 7 bji. 
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Description [OmicaHMc K3o6pcTCBKii]: 

H3o6pcrcHHc othochtch e oyperaoo h Kammurwiowy pcMoaTy cxBaxHH h npennaaHawao. b Hacraocns. 
Ann paananmpenpaHaa ycTpoflcro npo^wnbaux rpy6 npw hx ycTaHOBxe b cxBaxHHe. 



HGLH6Q7ICC fairifwu K H3o6peTCHHX> HO TCXHH^CCKOfl CytqpOCTH HBJlfWTTCH yCTpOHCTBO jyW p83BanU]pGKH 

npo$Km*ffatx TpytS npa nepespbrnm hum 30h ocjiombchhA b ckb&jkhhe, comepxanxx nonwn 
qypigqqpBHPcnril xopnyc, Ha HapyacBoft noeepxBOCTH icoroporo BtmoxmcHhi HasjioBBbce orHocHTCJibHo 
□pc^OTibBoft och Kopnyca nnocsHe ytiacTKH, h ycTaHoancHnue Ha nocjiqnmx c oouohqjo oceft Ha onopHbix 
nnacrasax BajmxyKmspe aneMCHTti. 

HcflocrarROM sroro ycrpoftcTBa hbtchctch HceaflcxHocTb ero paoWu H3-3a Hc^ocraTO^Hoft (raoicofl) 
upummc Tg sopoyca* MHHHuaixbaatt Tonngaa a ci c mua xoroporo b pcayjmraxc bujiujuichhh Hannomiboc k cto 
npc^onuBoA ooiiDncKiixyqacTKOB hc yj;oancTBopaeT yenoemo npouaocTH npa KpytteHHH- 

Ufijib wooOptrveHBSi noBbnneusse wa^rantocm ycrpoftcTBa 3a cict yBcnxptesHH npowocra ero Kopnyca. 




DDBCpXBOCTH KCpiiyca BbmOUBJBHM B TBRC T""^^ 11 " ' ""* t^CKODOK, OCH KOTOpbOt COCOB^aiOT C OCHUB 

BanM^yranHx aneMtHToa, a Ha i^cKOEsax BMnojiBCHbC oTxpbrrwG c aOKoro kobda h SKmpHTpOTBO CMaqeBBbte 
x Bcwy naow, npa stow onopnbie nnacTHHbi pacnonosesbi b naaax. h ateenso cbtoehu c ochuh 
BanmyiomHx 3jicmchtob- 

Hpyrflu OT f nraacM. onncuBacMoro ycTpoScToa hbjihctch to, vro Ha orspbrrou Roane xamnpro naoa 
BunonBcs ^ocuiHHTCjxbHbid na3. a xaaman ooopHan cmacTKHa CHa6accsa BbtcrynoM, pacnojioxeeHbiM u 
ftononHirrcjnaHDM moy, npH stom. yerpoftcTeo csatiscHO raftKoft, oxeaTWBaioinefl xopnyc c onopHuuH 



VKasaHHbie otjotchh otSecnetmsaioT bo3mojkhocti> yBeraweHKH tojhujihm ctchkh Kopnyca b Hao6ancc 
onacnoii noucpCTHOM cctchhh ero, 6jiaro^apH «icwy noB bnna cr cH npoqHocTb Kopnyca h. cncffoeaTaiboo, 
BajfegBPCTh patioTbi ycrpoftcTBa 6c3 h3M€hehhh ero HouHHanbHoro Hapyaraoro nnawcrpa ^jih jjaHHoro 
Timopasnepa. 

Ha $ar. 1 ooKasaBo ycTpoHCTBo. yeraHOBncHHoc a npo$HnbHox pa3BamafflBbtBacMoa Tpy6e. 061191ft bha; Ha 
$ht. 2 cctchhc A-A Ha ^ht. 1; Ha $«r. 3 ^parMtar Kopnyca ycxpo*cToa c HOHCTpygTHBBMMH aneueBTauH 
jdto yeraHOGKH Ba/njjyjoajHx ajieueHTOB; ea $bt\ 4 bhr no crpenxe E Ha $ht. 3; ua far. 5 craeHKe B-B Ha 
4«r. 1; ua far. 6 cggHKg r-T aa $ht. 1. aa $xr. 7 oe waatt A-A Ha ^ar. 3. 

ycTpoftcrrao n/m pasBanfanpara Tpy6 {far. 1) cc^cpmirr TjfmsssffpsPiocxxA nantA sopnyc 1 c qprrpajibHbiM 
2 h peaboaMH 3 h 4 Ann coc^khchhh cootbctctbchho c kojiohhoh 6ypnjiuiux Tpy6 5 h 
i o6opy^oBairacM 6. Ha HapyxHoft noeepxHocrH Kopnyca 1 no^ yraou k ero npo^onbHoft och 
BbaxomKHbi nnocausc ywacTKH 7 b BHRe ufvvsu^psnscKBX i^csobok 8. Ha KOTOpbDc BbgHumeBbl oTKpbrrwc c 

OflHOTO KOHHA na3bt 9, SKCQCHTpK^HO CWCIUCHHNC OTHOCHTCnbHO HeKOBOK B CTOpOHy OTKpbtTOTO KOHUa 3THX 

aaaoB, c ymydncHHHMH 10 b hx npoTHBononoaHbix otkputuu KOBnaw erenxax. B naaax 9 pa3MctncHw 
onopHbie DJiacTHKM 11 c KmupbxauH 12 no hx nepHfepra [far. 1), Bxo^mnjtuu a ymyGneHHH 10 naaos 9 
(^ht.3h4). 

Ha noDCpxoocTW onopHwx njiacTKH 11 ($ht. 1). KOHTaHTHpyiongg c aopnycou. h3tx>tobjichm Bburrynbi 13. 
BxonjRnDfe b RoncjmHTcnbHbie nasbi 14 ($ht. 3 h 4), BwnojiHCHHbtc na orapbrrbix ywntax naaoa 9. Ha 
HapyxBox noBepxHocTH Kopnyca B Mnoimeg a p«3b6a 15, Ha Koropyn HaBHB^esa roftxa 16, oxBaTUBawnutH 
onopHbie nnacTHHbt U h o6eciic^HBax>taaH cobviccxho c hx xoabtpbKaMH 12. BbictynaKH 13. yrayfaeHHHun 10 
b Kopnyoc HnjofHxnHHTenbHbiMH H83&MK 14 <J>HKcanHK) nnacTHH 11 or np oB OPOTa h BbDjaffcagH H3 naaoB 9. 

Ha gaanHHX or xopnyca noBCpxaocTHX onopHbcc nnacrHH 11 hccctko h c sscqesTpmBiAc cMcmcHHeu k hx 
BepxHett nepa^epgH (rpanHoc) 3axpeaneHbi oca 17 [far. 1 a 2), hh Koropux c nouonnjo ^HKCHpyxKnero 
Kanbna 18 ycrnHoanemj BanbnyxKqKe aneMCHTbi 19. ripa arow och 17 BanbuyxxqHX sjicucbtob 3axpcnjicHbi 
Ha onopHux nnacraHax U tok. «rro hx ixoMCTpHHecKHC och envmrrpHH coBnanaioT c roBharrpSFK* a huh 
ochuh cawurrpxM tponoanpBTOCKHX nexoBox 8 (cu. oceByn nxzwno O-O aa far, 3-4). 

agcqe grpaWHO c cvcen^cuHe naooa 9 OTHOCHTCnbHO iuiou^h hjekobox 8 r a xaame BemnnxBy MaxeHuanbHO 
B03MOMH0P0 yi7ny6/icHHH HCKOBox b cTCHKy Kopnyca onpcj;cji5ooT pacHCTHbac nyrcM nnn KOHKpeTHoro 
THHopasMcpa ycrpoftcTBa c yncTou ooocnc^cHHH Bco6xonKMoro 3anaca npo^roocTM xopnyca npH pafiore 
ycTpoAcTBa b ycjzoBHHX Kpy^cHHH. A uaicaiuanuio aasuoxRoe cuempssic onoprajx nnacrHH 11 
oTHoaaroibHo ooca 17 aajibuyxxnHx ancMCHroa 19 o6ycnoaneso pacnonoxeHHeu naaos 9 nofl hhx h tcm. ««to 
rcc uc i p a^ ecKMe och cuuucrpmi 3axpcn7ieHHbcx iia hhx ooca 17 Bantqywmjix 3jicmchtob 19 aojikhm 
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coaraflaTb c reoMerpH^ccxMUH ochuh cMuucTpnH ijckobok. 

Pafiora ycrpoficTBa noncuncTCH Ha npMMcpc paseanbOpsKii npo$svibBbtx Tpy6 npn KDonnmai huh dohw 
eapymcHHH pcpMciwaocm oficajjHoft kojiohhu 20 ($nr. L, 6, 6) cgaaam . 

npo^Hnbicue Tpy6bi 21 cnycxajor cnyrpb o6ca^nofl kojiohhu 20. b nxrrepBan iDwumfn b pacnncpHxrr «o 
npnxaraH hx ctchok k ctcbkc o6c^boA kojxohhw 20 i$vr. 5) cooflaimcw BnyrpcHHcro nyqiaBniPiocKoro 

3arcu c noMombn pe3b6bi 3 ycrpoHCroo npHcoejpsHHioT k rohohhc TpytS 5 h cnycxaxrr a cxBaanmy. no 
AocrameHKB ycrpoftcreoM eepxHero Kojo;a npo^HJiBHbOC rpyt5 21 KonoHHy (SypmibHbtx TpytS aauHHaiorr 
qpangrrb npn Off«Bpo«gHHOM ooq^shhh occeoft Harpy3XH h npoMWBKH dqjiocth TpytS <Rpe3 qeHTpanrabcft 
Kenan 2 Kopnyca 1 kbxkoctuo. B pc3yjn»Tarc 3*roro m^pmstmc f^asntssKM y^acnra 22 ($ar. 5) 
npo^anbHMX xpy6 21 Bfampa anm orioi ffo uno-mono h rcpweraworo npHaanw bcch Kapyamoa noBcpxHocm 
npo^DXbHux TpytS k BayrpeHHe* noBepxaocts o6caflHux TpytS 20 ($ar. 6). 



no oxoOTwmH passanuytwBamrH KOJionny 6ypam*fbot TpytS 5 c ycrpoflCTBOU mwaHMajcrr B3 
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Claims (Oopuyna H3o6pere h hh I : 

I. YCTPOftCTBO JVTH P A3 BAJI bllpBKM TPVB. coAcpmamte nanus tniTiH&npHMocKBft sopnyc. na BapyaBoa 
ooeepxHOCTEi Koroporo BbmcwiHcma HawwHnwc 0TB0c&rremM> npo^onurofl och Kopcyca nnocnce yuacrra, b 
ycraaoBlKBHbM sa nocncnnnx c nowonjbjo ocefl Ha onopHboc nnacraaax eanbnyiomjxe sncuemi, 
0T9nmnmjBecfi tcm. *rro HaxjioHBbte xuiocxbc yracnni Ha aapysBoa oobcpxhocth &opnyca BbmonHCHU b 
^A c nBOTHjnwnKcicHJc QCKoeox. oat Koropux co cn agaxrr c ochuh Ba/a^ysDooix andtesrroB, a Ha qexoBKax 
arfnojiHcma omrptJTtje c o/^Horo KOHqa a SK Cg jE H Tp Baa o cucmeBHuc k Hewy naau, npa otom onopnue 
ruiacniHbi pacnorroxeHbi a naoax h xoctko c ochmh BanbqyxxHHX aneuctrroa. 

Z YcTpoftcTBo no n.l. orrmaxKncocH Ttat. wro ea otrpwtcm Kasqe saxAoro nasa BbtnonHCB 
AonoTXHHTcnhHbta naa. a icaj^nan onopnan nnacTEHa caa6acsa GUcrynoM, pa3MHncHHbiid b 
flon^uunxntHOM xtasy, npH stom ycTpoftcreo coa6fltcHo raftKoA, oxBaTtjeancqcft Koprryc c onopHbcuH 
nnacTHBaiaL 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. . 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section R-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1 . As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 



"I 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig.l 



RU 2056201 CI 



Fig. 2 
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Fig. 3 
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View E shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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